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SECTION 1

INTRODUCTION 1

GETTING STARTED

This manual describes how to use a set of utility routines
(referred to as HPLOT) written in FORTRAN “77 which were developed
for the HP722IT plotter using a PDP11/24 with an RSX11M operating
system.

The Hewlett-Packard 7221C and 7221T Graphics Plotter
Operating and Programming Manual, herein referred to as the HP
manual, should be referenced for additional plotter capabilities
not accessed by these routines, discussions of the command language
required to drive the 7221T, and other techniques for the physical
operation of the plotter.

FORTRAN routines are included which will satisfy the most
typical program requirements. To add routines to the HPLOT
library, follow the procedures discussed in section 4.

To include this library in a program, simply include the
object file in the task build process.




UNDERSTANDING GRAPHIC LIMITS AND GRID SIZE

Machine Units

Graphic limits define the desired limits of the plotting area on
the platen and are specified in machine units. A machine unit is
.025 om (approximately 0.001 inch) in length, and is the smallest
move the plotter ran make. The largest possible plotting area is
16000 machine units wide (400 mm) in the x-axis direction by 11400
machine units high (285 mm) in the y-axis direction. These
dimensions are the electro-mechanical limits of the plotter and are
shown in figure 1-1.

Default Values For Graphic Limits

The plotter assumes the following default graphic limits and
advance lengths when roll paper is loaded (paper advance option is
"on") and the ENGLISH/METRIC switch at the rear of the plotter is
set to ENGLISH.

Lower Left x,y = 520,1020 machine units
Upper Right x,y = 15760,11180 machine units

Half-page length = 8.5 inches
Full-page length = 17 inches

User-Defined Craphic Limits

A user may set his own graphic limits using the front-panel
controls or by program control. (Front panel controls are
discussed in the HP manual.) A new set of graphic limits

permanently replaces any previously established limits.

Plotter Units

Grid size establishes full-scale plotter units, which are the
number of units between the point of origin of a plot (0,0) and the
full scale values (Xmax,Ymax) of the x- and y-axes. As an example,
a grid size of 5 x 7 has 5 plotter units in the x-axis and 7
plotter units in the y-axis. This is shown in figure 1-2. The
plotter units establish resolution of a plot, and affect the number
of dats bytes required to generate a plot. Numerical limits of
16,383 plotter units can be handled in either axis; however, the
maximum plotter resolution is .025 mm even when finer resolution is
specified by a user.
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PLOTTER UNIT SYSTEM

NUMERICAL LIMIT A

16383 S Plotter
Units
o pm——
?
Plotier
Unite
| NUMERICAL LIMIT
»- 16383
‘ PLOTTER UNIT SYSTEM MAPPED
ONTO DEFAULT GRAPHIC LIMITS
(l!?ﬂ.ll!ﬁ
(5289, 1820)
Figure 1-2. Setting a Grid Within Default Graphic Limits
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Default Grid Size Values

If a grid size value is not specified in a plotting instruction,
the plotter sets the following default grid size:

X-Axis
Y-Axis

3040 plotter units
2000 plotter units

When neither graphic limits nor grid size are explicitly specified
in a plotter instruction, the 3040 x 2000 grid is mapped onto the
previously discussed default graphic limits,

Square Grid Systems

The user sets the grid size by program control. A square grid
system is defined when the physical distance on the plot surface
corresponding to a single plotter unit is the same in both the x
and y directions. For this condition to exist, the aspect ratio of
the box established by the current graphic limits must equal the
ratio of the grid”s full scale x~value to full scale y-value. This
may be stated as follows:

Let
Xy = oumber of machine units in x direction
Yy = number of machine units in y direction
Xp = number of plotter units in x direction
Yp = number of plotter units in y direction
Then
Xn Xp square grid
—_— = — <=> system
Yo Yp

Instructions that include angle parameters will produce true angles
only if a square grid exists. If a non-square grid exists, arcs
will appear elliptical.

The following example (See figure 1-3) illustrates a grid of 5 x 7
established within graphic limits with the same aspect ratio (lower
left = 520,1020 machine units and upper right = 5520,8020 machine
units).




Default Grid Size Values

If a grid size value is not specified in a plotting instruction,
the plotter sets the following default grid size:

X-Axis = 3040 plotter units
Y-Axis 2000 plotter units

When neither graphic limits nor grid size are explicitly specified
in a plotter instruction, the 3040 x 2000 grid is mapped onto the
previously discussed default graphic limits.

Square Grid Systems

The user sets the grid size by program control. A square grid
system is defined when the physical distance on the plot surface
corresponding to a single plotter unit is the same in both the x
and y directions. For this condition to exist, the aspect ratio of
the box established by the current graphic limits must equal the
ratio of the grid”s full scale x~value to full scale y-value. This
may be stated as follows:

Let
Xy = number of machine units in x direction
Yp = number of machine units in y direction
Xp = number of plotter units in x direction
Yp = number of plotter units iny direction
Then
Xn Xp square grid
—_— = — <=> system
Yo Yp

Instructions that include angle parameters will produce true angles
only if a square grid exists. If a non-square grid exists, arcs
will appear elliptical.

The following example (See figure 1-3) illustrates a grid of 5 x 7
established within graphic limits with the same aspect ratio (lower
left = 520,1020 machine units and upper right = 5520,8020 machine
units).




PLOTTER UNIT SYSTEM
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Setting a Square Grid
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Unit Relationships and Conversions

To determine the number of machine units in a plotter umit:
Length of 1 machine unit = .025 wm ( .00l inches)

When the default conditions are used,

X machine units 15760 ~ 520 15240

= = = 5.01=5
Y plotter units 3040 3040

X machine units 11180 - 1020 10160

= = = 5,08=5
Y plotter units 2000 2000

Thus, the default size of one plotter unit in millimeters is:

(number of machine units per plotter unit) x (length of 1 machine
unit) =

5x 0.025 mm = 0.125 mm

Note that the default resolution is one-fifth the maximum attainable
resolution. However, integer coordinates with the default grid are
so close together (0.125 mm) that pen movement between adjacent
coordinates is not discernible.
The following conversions are useful:

1 machine unit = ,025 mm

5 machine units = .125 mm

1 inck = 25.4 mm

1 inch = 1016 machine units

11




SECTION 2

HPLOT ROUTINES

LIST OF ROUTINES BY FUNCTION

Initialize & Terminate Plot

PLOTS
PLOTD
GRIDSZ
ADVANC

Color
SELPEN

Pen Position

MOVE
DRAW
IMOVE
IDRAW

Circles and Arcs
CIRCLE
Line Type
DASHL
Labelling
LABEL
NUMBER
FNMBER
LABSLT
LABEND
FONT
LABSIZ

Rotation

ROTATE

initialize plotter
terminate plotter

set grid plotter units
advance paper

select pen

move pen

draw vector

move and then draw incrementally
draw incrementally

draw arc or cirle

draw dashed line

plot character label

plot integer value

plot floating point value

character slant

alter terminating character of labels
change font

change size of characters

rotate incremental vectors

ALPHABETICAL LISTING OF ROUTINES
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ADVANC(IADV)

Plot paper is advanced and/or cut according to the value of IADV.

Argument Format Description
TADV Integer 0 = Cutter disabled, no page
advance
€[0,4] 1 = Cutter disabled, full

page advance

2 = Cutter disabled, half
page advance

3 = Cutter enabled, full page
advance

4 = Cutter enabled, half page
advance

13
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CIRCLE(IRAD,ANGLEl ,ANGLE2)

Draw a circle or an arc starting from the current pen position.

Argument Format Description
IRAD Integer*4 Radius in plotter units,
ANGLE1 Real Angle in degrees at which to

begin drawing circle or arc.
ANGLE2 Real Angle in degrees at which to
terminate drawing circle or
arc. (See Note 2.)

Notes: (1) An angle of 0° corresponds to the +x axis direction.
(2) 1f ANGLEl1=ANGLE2, a circle will be drawn.
(3) 1f ANGLE1<ANGLE2, the arc will be plotted in a
counterclockwise direction; if ANGLE1>ANGLE2, the arc
will be plotted in a clockwise direction.

14
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IDASH

NELE

LPATRN

IFIX

Notes: (1)
(2)

(3)
(4)
(5)

DASHL( IDASH,NELE,LPATRN, IFIX)

Set line mode to draw dashed lines using the pattern determined by
the IDASH matrix and the length, LPATRN., If a "best fit" of the
pattern is desired, set IFIX to indicate variable dashed lines.

Argument Format Description

Integer Two~dimensional array
containing the
Array dash/space pattern in

relative units,

IDASH (J,1) contains the
relative length; IDASH (J,2)
contains a 1 if the jth
element is a dash, a 2 if the
jth element is a space.

Integer Number of elements forming
the pattern (See Notes 2 and
3.)

Integer Length in plotter units of

the complete pattern. If
LPATRN<O, solid line mode is
restored. (See note 4.)

=] If fixed dash line
=2 If variable dash line

A dash with length =0 is a dot in the pattern.

IDASH should be dimensioned NELE x 2 in the
callingprogram.

A maximum of B dashes and 8 spaces are allowed to form
a pattern.

Dash mwode is in effect until a return is explicitly
made to solid line mode.

In array order, all pattern lengths are followed by all
corresponding element types.

15




DRAW(IX,IY)

Draw a vector from the current position with the pen down to the
point with absolute coordinates (IX,I1Y).

Argument Format Description
IX,1Y Integer x,y coordinates of endpoint

in plotter units.




FNMBER(IX,1Y,FNUM,1SW,NDEC)

Plot a floating point value in F format.

Argument Format Decription
IX,1Y Integer X,y coordinates to move pen

to prior to plotting number
(absolute or incremental, ]
depending on ISW).

FNUM Real Value of number to be
plotted. (See note 1.)
1SW Integer 0 => absolute pen move prior
to plot.
i =0 => incremental pen move

prior to plot

NDEC Integer Number of positions beyond
decimal point to be plotted,
where O0<NDEC<4,

NOTES: (1) This routine is currently limited to values < 104 or
> 3.2 x 103,




FONT(ISTD,IALT,ISEL)

Choose a standard and alternate font from the six available fonts
(see ref(1)), and select the font which is to be currently in use.

Argument

ISTD

IALT

1STD

Notes:

(1)

(2)

Format

Integer
€[0,5]

Integer
€[0,5]

=]
=2

<PLOTS> sets the
font to 5.

Font #5 includes
centered. These
points are to be
decimal codes 65

Description

Standard font

Alternate font

To select standard font
To select alternate font

standard font to 0 and the alternate

a set of graphic symbols which are

are very convenient for graphs in which
denoted by symbols. These symbols have
through 79. They are drawn starting

from the center and the current pen location will not be
altered.




GRIDSZ (IXMAX, IYMAX)

Divide the plotting grid into plotter units. The minimum plot
increment is determined by the relationship between the graphic
limits specified in <PLOTS> and IXMAX,IYMAX.

Argument Format Description
IXMAX, IYMAX Integer X,y coordinates of upper

right corner of grid in
plotter units

Notes: (1) The GRIDSZ routine indicates the number of grid
divisions into which the paper size, as determined in

PLOTS, is divided. It may be compared to laying a grid

template over the usable portion of paper. The GRIDSZ
divisions determine the minimum vector size for the
plot. Thus, the number of divisions provides the
resolution of the vectors.

(2) A combination of graphic limits and grid size which
does not result in the same physical unit size on both
axes will result in the drawing of an ellipse when a
circle is desired, and vectors and characters with
altered proportions.

(3) The default grid size is 3040 x 2000 plotter units.

(4) Approximately 200 machine units (.025mm) per inch can
be distinguished by the eye.

ex: CALL GRIDSZ(100,100) divides the plot area determined in
PLOTS into 100 plotter units in each direction.

19




IDRAW(IDELX,IDELY,N)

Draw incrementally from the current pen postion for N increments,

with the pen down.

Argument Format

IDELX Integer
Array

IDELY Integer
Array

N Integer

ex: DIMENSION IDX(4), IDY(4)

CALL IDRAW (IDX,IDY,4)

where
and

will draw a square 10 plotter units long.

Description

Relative move in plotter
units in the

x-direction for each vector
to be drawn.

Relative move in plotter
units in the

y-direction for each vector
to be drawn.

Number of vectors to be
drawn.

ipxX = {10,0,~10,0}
IDY = {0,10,0,~10)




IMOVE(IDELX,IDELY,N)

Move relative to the current pen position to the first pair of
incremental values given and then draw incrementally the remaining

N-1 pairs. (See <IDRAW>).

Argument Format

IDELX Integer
Array

IDELY Integer
Array

N Integer

Description

Relative move in plotter
units in the

x-direction for each vector
to be drawn.

Relative move in plotter
units in the

y-direction for each vector
to be drawn.

Number of vectors to be
drawn.




LABEL(STRING,N)

Plot a string of characters at the current angle of rotation.

Argument Format Description
STRING Byte Array Array containing string of

ASCII characters

N Integer Number of characters to plot.
(See note 1.)

Notes: (1) If the contents of the string include the current label
terminator character, the remaining characters in the
string will not be plotted. See <LABEND> for discussion
of terminators.

(2) After the call, the pen will be left in the appropriate
position to plot another character.

ex: CALL LABEL (“ABC”,3)




LABEND (LTERM)

Change the string terminator character for labels.

Argument Format Description

LTERM Integer Decimal value representing

ASCII character of desired
string terminator.

Notes: (1) The ETX (03) character is the default terminator.

(2) Choose a non-printing terminator character (01-37) to
avoid visible print of the character at the end of the
label.

(3) The NUL (00), ENQ (05), ESC (33), and DEL (127) are not
allowed as terminators.

ex: CALL LABEND (13)

will change string terminator to a carriage returm character.




LABSIZ ( IHOR, IVERT)

Change the label size from current value to IHOR units horizontal
size and IVERT units vertical size.

Argument Format Description
IHOR Integer Horizontal character size

(including spacing) in

plotter units. (See note 2.)
IVERT Integer Vertical character size in
plotter units.

Notes: (1) The default values are IHOR=25, IVERT=25.

(2) The spacing automatically included with IHOR is
calculated such that the actual character fills up
(2/3) *IHOR.

(3) If the grid 1is not in equidistant plotter units in both x and y
directions, characters will be plotted in a proportional manner
to grid units.




LABSLT(SLANT)

Determine the slant angle to be used for printing labels.

Argument Format Description
SLANT Real Slant angle in degrees
€(0,180).

Notes: (1) The default slant angle is 90°. It is measured in a
counterclockwise direction from the +x axis.

(2) The slant angle remains in effect until explicitly
changed.




MOVE(IX,IY)

Move with the pen up to the point with absolute coordinates (1X,IY).

Argument s Format Description
IX, 1Y Integer X,y position of vector

endpoint in plotter units.




NUMBER(IX,IY,NUM, INC)

Move the pen to (IX,IY) and print the integer NUM, If INC#0, move
the pen incrementally by (IX,IY) from the current position.
Otherwise move absolutely to (IX,IY).

Argument Format Description
IX,1Y Integer (x,y) coordinates (absolute

if INC=0; incremental if
INC#0) of lower left plotting
position of first digit in
the number.

NUM Integer Integer in the range
[-32767,+327671
INC =0 To move absolutely to (IX,IY)
fb To move incrementally by
(1X,1Y)




PLOTD(IADV)

Current plot is complete. Plot paper is advanced and/or cut as

indicated by the value of IADV.
plotter is disengaged.

Argument Format
IADV Integer
€lo,5]

Pen is returned to holder, and

Description

0 = Cutter disabled, no page
advance

1 = Cutter disabled, full
page advance

2 = Cutter disabled, half
page advance

3 = Cutter enabled, full page
advance

4 = Cutter enabled, half page
advance
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PLOTS{LUN, IERR, LOWX , LOWY, IUPX, IUPY)

Enable the plotter, determine graphic limits, initialize the plotter
conditions for the next plot, and determine the I/0 logical devices.
This routine should be called before any other plotter routine.

Argument

LUN

IERR

LOWX,
LOWY,
TUPX,
IUPY

Notes:

ex:

CALL PLOTS (4,1,500,500,10660,10660)

(1)

(2)

Format

Integer

Integer

Integer

Description

Logical unit number for
output to plotter.

Logical unit number for error
and plot command code prints.
If IERR = 0, no commands or
error message printouts will
occur. (See note 2.)

x and y coordinates of lower
left and upper right graphic
limits, respectively, in
machine units. (See note 1.)
If LOWX<(0 the default machine
units will be used.

Graphic limits determine usable paper size. Machine
units (.025mm) are required as the limit arguments.
See section I.B, for choosing suitable values for the
coordinates.

All error messages and ASCII codes from HPLOT will
appear in the file determined by IERR. It is
recommended that IERR>Q while testing and IERR=0 for
production runs.

A paper size approximately 10"x10" may be established by

the call:

Note that loglcal unit 4 will be assigned to the plotter,
and logical unit 1 to print plot commands and error messages with
this call.




ROTATE(ANGLE)

Rotate incremental vectors and characters drawn in label mode by
ANGLE degrees.

Argument Format Description
ANGLE Real Angle of rotation in degrees.

Notes: (1) The default value of ANGLE = 0°.

(2) Absolute vectors are not affected by ROTATE.




SELPEN(NPEN)

select a pen from those currently in the pen holders.

Argument Format
NPEN Integery
€[1,8)

K3l

» g e

Description

Number of the pem holder.




SECTION 3

SAMPLE PROGRAMS
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HESOME L
FLUTIER SAMFLE SHOWING ROTATIONsLARELLING

ESTABLISH FLOTTING AREA OF AFFROXIMATELY 3* i 4°

1=

1016 FLOTTER UNITS
CALL FLOTS(450+5150091500+4048+5064)

100 FLOTTER UNITS FER INCH

C e e = mem— e

CaLL GRIDSZ(300r400)
CALL LABSIZ(15:20)

CaLl. MOVE(0,370)

CALL LABEL( 'HFSAMF1.’,»8)
CALL LARSIZ(10,10)

ng S0 I=1,10

CALL MOVE(150,150)
ANGLE=3&.%(1~-1)

CoaLl. RUTATE (ANGLE)

CALL IDRAW(110:,0,1)
NANGLE::ANGLE

LALL NUMBER(Or2yNANGLE,1)

CONTINUE
CALL FLOTDCO)
STOF
END
HPSAMP1 .
‘é o
(e
0
081
& <
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DIMENSION IDASH(4,2),IDASH2(4,2)

C HPSAMNP2
c
c
DATA
DATA
c
c

IDASH/1+2:251, 1,25192/
IDASH2/1+0s191 2919291/

SET UP FLOT AREA 5" x 5°

FLOTTER SAMFLE DEMONSTRATING CIRCLES»DASHED LINESsINCREMENTAL MOVE

CALL FPLOTS(1+2,2000,2000,7080,7080)

[y}

CALL
CALL
CALL
CALL
CALL
CAaLL
CaLL
CALL
CALL
CALL
CALL
CALL
c

GRIDSZ(500,500)
MOVE(0y410)
LABSLT(60.)

LABEL ("HFSAMF2.’,8)
MOVE (450, 250)
CIRCLE(150+0.,0.)
DASHL(IDASH»4,20,1)
MOVE(460,250)
CIRCLE(160+0.90.)
IMOVE(~-300,0+1)
DASHL(IDASH2,4514,2)
IDRAW(280+0+1)

C TERMINATE DASHELD LINE MODE

CALL
CALL
STOF
END

DASHL (IDASHr4r-14+0)
FLOTD(2)

HPSAMPZ

SET UF GRID SIZE WITH 100 "PLOTTER UNITS FER INCH




SECTION 4
ADDING ROUTINES TO HPLOT

The HPLOT library is a two-layer set of FORTRAN subroutines.
The upper layer contains those routines called directly by the
programmer. The lower layer contains the set of routines called by
the upper layer routines.

Any routines added to the library should use the lower layer
routines to provide the actual commands and parameters in encoded
form to the HP7221T. Appendix E of Hewlett Packard manual indicates
the command format to be used for each plotter instruction. The
five format routines will handle the encoding.

The named COMMON described in Appendix B must be included if
necessary.

The lower layer routines are:

PSEND - Send plotter command and arguments as ASCII bytes
TRANS - Translate hexadecimal code to ASCII

MBA

MBPI

PMB The 5 different format types for command parameters
SBN ’

MBN




APPENDIX A

HPLOT ROUTINES

1. Routines Called Directly by User
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HFLOT,.FTN 2/16/83

UTILIYY ROUTINES 10 DRIVE THE HF7221T7 PLOTTER

THESE ROJTINES CALL ON A SET OF LOWER LEVEL FORMAT ROUTINES IN
FORMATS.FTN. » A HEX/ASCII TRANSLATION KOUTINE IN " TRANS.FTN.
AND THE I/0 ROUTINE IN FSENL.FTN .

FLOTS -- INITIALIZE PLOTTER !

SUBROUTINE FLOTS(LUN+IERRILOWXsLOQWY»UFX »UFY)
FSO:11/19/82

COMMON /HF7221/I0UNIT»IRUNITIETX

BYTE IBYT(S)»ETX(D)

INTEGER UFXsUFY

LaTa ETX/03¢0/

IOUNIT=LUN
IRUNIT:- TERK
DO THE LOGICAL UNIT ASSIGNMENT
CALL ASSIGN(LUNY "TT2: 1 4)
START FLOTTER
IRYT(1=27
IRYT(2):
TBYT (3=«
CALL FSENDCIRYI 3.
INITIALIZE -~ RETURN TO HEFAULT FLOT CONDITIONS
CALL FSENL! =~ 1
SET UF DEVICE CUNTROL:FLOTYER QUTFUT MDDEs HANDSHAKING
CALL FSENL 27,19
CALL FPSENLDC ., M2003030+1330° 15
CALL FSEND(27+1)

CALL FSEND( . NO#LT: 7)) ‘dcd -~ aff
CALL FSEND(27s1)
CALL FSENDC' ,I16030517:7911) 'dcl -- onilé0 btute bLuffer tr:dsger
SET UF FOR DEBUG DEVIECE TO BE ATTACHEL
ccc CALL PSEND(27,1)
CcCC CALL FSENDC' .@31!7y5)'w1il work 1f baudrate-120C

SE1 FEN ¥O 1t
CALL FSEND( vA’»2)

SET GRAFHIC LIMITS
CaALL FSENDC *"W’'»2)

SET LOWX-0 IF DEFAULT LIMITS ARt TO RE USED
IF(LOWX.LT.0) GOTO 10
CALL MEBF(LOWXsLOWYyNHYTCS»IBYT)
CALL FSENDCIBYT»NERYTES)
CALL MBP(UFXsUFYsNBYTES,IBYT)
CALL FSEND(IKYT,NBYTES)

0 CALL FSENDC 2> 1)

SET ALTERNATE FONT 70O $5y THE GRAFHIC CHARACTER SET
CALL FONT(095s1)
RETURN
END

MOVE -~ MOVE 70 X»Y WITH FEN UF
SUBROUTINE MOVEC(IX,1Y)

FSOi9/20/82

BYTE IBYT(&)

IBYT(3)="p"’
CALL MBF(IX>»IYsNBYTES»IRYT(2))

38




LALL FSENLGIRY T eNBYTESS )
CALL FSENDC > 9 1)
KE TURN
END

T OURAW - - MOVE TO £»Y WITR N LOWN
SUBRUOUTINE LRAWII X {1

. FSLivs20rs80

BYTE LlBYT(&»

IEYT(1): "q
CALL MBEIXS IY S NEYTES» LEYT(2),
LALL FSENUDCIBYT o NBYTES+HL -
CALL FSENDC X"y 1)
HE TURN
END
C FLOTD -~ FLOT [% DONE

SUKROUTINE FLOTDCIADY?

toligsr 22732

TALV 0 CUTTER DISABLED, NO FAGE ADVANCE

CUTTER DISALKLELD, FULL FAGE ADVANCE
CUTTER DISFERLEDy HALF FAGE ADVANCE
CUTTER ENAELEULY FULL FAGE AIDVANCE
CUTIER ENARLEDSs HaLF FAGE AUVANCE

croc o T T
&bty -

COMMON /HF?7221/LUNY TERRIETX
BYTE IBYT(3Y,ETX(2)

r FUT FEN HACK IN STALL
CALL SELFEN(O)

. ADVANCE AND CUT FAFER
IFCTADV-1)2001L0 10

PO IFCIADV-3)12,13514

11 CALL FSENDC *)~+'54)
GOTO 20

12 CALL FSENDC( ™)*-"+4)
G010 20

13 CALL FSENDC ~("+ ,4;
LOT0 20

14 CALL FSENDC " ~{~-"y4)

¢ TURN FLOTTER OFF

20 IBYT(1):=27
IBYT(2)="4"
IBRYT(3)=")"

CALL FSEND(IR(T»3)
C CLOSE LOGICAL UNIT LUN
CLOSE(UNIT=LUN)
RETURN
END
C SELFEN -- SELECT FEN
SUBROQUTINE SELFEN(NFEN)
C FSD:9/20/82

BYTE I[BYT(3)

IRYT(1i='v"’
CALL SHEN(NFENIBYT(2):
IRYT(3)="}"
CALL FSEND(IERYT.3)
RETURN
END
C LABEL -- LABEL MODE ON AND FLOT GIVEN CHARACTER STRING
SUBROUTINE LABEL(STRINGIN,

T FSNi9/23/82

0

39




D

INFUT IS THE CHARACTER STRING rtUs THE UOUNT OF CHARAUTERS (N
THE COUNT WILL Bt IGNOKED 1+ DTHE TERMINATOR AFFEAKL s THE STRING,
THE TERMINATOR IS THE ETx.u3) UNMARACTER BY DEFAULT., TO (HANGEL THE
TERMINATORy USE THE SUBKOUTINE | AREND

o N o ot

COMMON /HF7221/LUN» IERK R TR
BYTE LBC2)Y s STRINLIL vETX(D)

LEBLL) -~
LE(2) =39
CALL FSENDC(LERY2)
DD 5 I=1sN
1IF(STRING(I[).EQ.€TX(1)» GOTO 10
CONTINUE
CALL FSEND(STRINGN)
CALL FSEND(EIX{1)el)
RETURN
10 CALL FSENDCSTRINGY 1
RETURN
END
LAREND -- SET STRING FTERMINATGR FOR LAERELS
SUBRDUTINE LABEND(LTERM)
FSDi9/22/82

ja4

O

INFUT IS THE DESIREDR TERMINATUR FUK SUBRSEQUENT STRINGS

oO00

COMMON /HF7221/LUN+IERR.ETX
EYTE LEC(2)PETX(D?

NQTES?
(1) THE ETX CHARACTER IS THE DEFAULT CTRING TERMINATOR
(2) ETX(1) CONTAINS TERMINATOR IN ASCII. A DUMMY FOSITION IS
SAVED IN ETX TO RETAIN WORD KOUNDARIES IN COMMON.
(3) VTHE STRING TERMINATOR 1S SENT TO FLOVTTER, CHOOS: NON-HRINTING
CHARACYERS TO AVOID VISIKLE FRINT UF TERMINATOR!'!

ETX(1)=LTERM
CALL FSENDC N\’
CALL MBN(LTERMINEBYTES,LK)
CALL FSEND(LE/NBYTESH
RETURN
END
C LABSLT -- LABEL SLANT ANGLE
SUBROUTINE LARSLT(SLANT)
Fsn:i9s22/782

INFUT IS THE LABEL SLANT ANGLE IN DEGREES
DEFAULT SLANT ANGLE IS 90 UEGREfS
ANGLES 180 Akt TREATED AS 1480 DEGKREES LESS THAN GIVEN VALUE

BYTE LB(D

CALL FSENDU ™/ v 2)

CALL MEA(SLANT/NEBYTES LK)

CAaLl FSENDCLEYNRYTES)

RETURN

END
TDRAW - - INCREMENTAL DRAW

SUBKROUTINE TDRAWCIDELX JDELY ' N)
L FSLI9/22/8Y

(g}

COMMON /HF /7221 /LUNs TERREXT
KYTE EXT() o TRYTES (A

ODTMENSION IDELX<i2eIDRELY (L)




CALL FSENLL's » 1)

B0 Y0 I=1sN

LALL FMBCIDELXCI)»IOELY 1wy NHYTESyIRYTES)
CALL FSENDC(IBYTESsNBYTEYS)

CONTINUE
CaLl FSENDC »'» 1)
RETURN
END
IMOVE -- INCREMENTAL MOVE AND THEN 0RAW

SUBROUTINE IMOVECIDELX» IDELYSN:

FSDi9/s22/62

LUMNON /HF7223/LUNSTERRHPEXT
BYTE EXT(2) s IBYTESC(S
DIMENSION IDELX(1)yIDELY (1Y

CALL FSENDC r’ 1)

00 50 I=1N

CALL FMBOIDELX(I)rIDELY(I)sNEBYTES,IRYTES)
CALL FSENDC(IBYTESI/NEBYTES)

CONTINUE

CaLlL FSEND( >’ »1)

RETURN

END

€ GRIDSZ -- SET GRID SIZE

L
C
c

3

o

slsleNelslsNeloNo ool e NaloN oyl

SUBROUTINE GRIDSZ(IXMAX,1YMAX)

FSb: 9/23/82

SET GRID SIZE IN FLOTTER UNITS

BYTE NF (5

CALL FSENLC 7S »2)

CALL MBF(IXMAX  1YMAXsNEBYTESWNF)
CALL FSEND(NF+NEYTES)

CALL FSENDC“ )Y s>

RETURN

ENT

DBASHL -- DKAW FIXED OR VARIABLE DASHED LINES

SUBROUTINE DASHL (IDASHYNELESLFATRNSIF1X)
P 9s30/8L

REVISED 4/1/83

INFUTS!

IDASH - TWO-DIMENSIONAL ARRAY CONTAINING [ASH/SFACE FATTERN,
WHEKE THE NUMBER OF UNITS FOR THE JYH ELEMENT IS IN IDASHC(J»1.
AND IDASH(J,2) = 1 --- DASH
2 --. SPACE
¥INOTE THAT THE NUMBER OF UNITS IS RELATIVE(FROM O TO 31)
NELE = NUMBER OF ELEMENTS IN THE PATTERN (MAXIMUM J IN IDASH)
LFATRN = PATTERN LENGTH (I.E.»REFEAT CYCLE) IN FLOTTER UNITS
IF LFATRN<O DASH MODE IS TERMINATED
IFIX = 1 --> FIXED DASH LINE
2 --: VARIABLE DASH LINE

NOTES:
(1) A DASH WITH LENGTH O IS A DOT IN THE PATTERN
(2) A MAXIMUM OF 8 DASHES AND 8 SFACES ALLOWED IN ANY FATTERN
(3) DASH MODE IS IN EFFECT UNTIL SFECIFICALLY TERMJNATED RY A

CALL TO DASHL WITH LPATRN:O
UIMENSION IDASH(NELEs2)
BYTE CMD(2)»IBYT(16?
UATA CMD/'G 'y 'R’/

CALL PSENDC('~'»1)

41
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Lr=1r A ‘el 47 0/0Y
TFCIFIXGLT.1 (OR. IFIX.GT.D) [F-1
CALL FSENU(CMDCIF) 1)
IFCLFATRN.LT.0) GUTO 20
NSF=0
NDA=0
DO 10 N=1,NELE
LF CIDASH(NY2) .EW.2) GO 10 o
LF A DASH THEN USE MODIFIED SEN FORMAT (ADD 32)
IARG=IDASH(N 1) +32
NDIIA=NDA+]
IF(NDA.GT.8) 310+ 9
6070 10O
NSF-NSF+1
IF(NSF.GY.8) STOF 9
IARG=TDASH(Ns1)
CALL SEBNC(IARG IBRYT(N)
CALL FSEND(IBYT,NELE)
CALL MEBN(LFATRNsNEBYTES»IRYT:
LALL FSENDCIBRYT,NKYTES)
CALL FSENDC') 11
RETURN
END
NUMBER -- CONVERT INTEGER®D 'O AGCI1 AND FLOT
SUBROUTINY NUMBER{IXsIvsNUMsINC:
FSDh: 9/28/82

EYTE ASCNUM(6)
MOVE TO IXxr1Y FRIOR TY FLOTTING THE NUMRER
IF INC#0 THEN MOVE INCREMENTALLY$ UTHERWISE, AKSOLUTELY.

CALL TRANS(NUM-ASENUMINEYTLS)
LFCINC.EQ.O) GOTU 10
CALL TMOVEC(IXsIYr1)
GoTg 20
CALL MOVE{IX»1Y)
CALL LABEL(ASCNUM/NBYTES)
KETURN
ENT!
FONT -- DEFINE STANDARD AND ALTERNATE FONTS FOR LABELS
SUBROUTINE FONTCISTDsIALT»ISEL)

DCTOBER 20,1982:FSD

THIS ROUTINES ALLOWS A CHANGE FROM THE DEFAULT STANDARD AND/OR ALTERNATE
FONTS. IT ALS0 DETERMINES WHICH OF THE TWO WILL BE IN EFFECT UNLESS CHANGLD

BY A CALL TO THIS ROUTINE.
TO TEMFORARILY CHANGE FROM STANDARDI TO ALTERNATE FONTS WHILE FLOTTING
A LABEL, FROCEED AS FOLLOWS:

TO SELECT THE STANDARD FONT: INSERT THE SD(14) CHARACTER IN THE CHAKACTER

STRING FRIOR TO THE CHARACTERS TO BE FLOTTED.

TO SELECT THE ALTERNATE FONT» USE THE SI1(15) UHARACTER IN THE SAME WAY.

DEFAULT FONTS ARE 0+0

18TDh= STANDARD FONT
IALT= ALTERNATE FONT
ISEL= SELECT FONT TO BE IN EFFECT(1= -STANDARDy 2= -ALTERNATE)

NOTE! GRAFHIC FONT#S DOES NOT USE THE AUTOMATIC HORIZONTAL SPACE FEATURE
FOR THE SFECIAL GRAPHIC CHARACTERS REFRESENTED By DEC. CDDES 44-79

COMMON /HF7221/LUNYIER,ETX
BYTE BYV(S5)»CMOC(2)PETX(2)
UATA CMD/15v14/

CALL FSENDC “F Q)
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LALL MBHE1SILUsTALT P NBYTES,BYT)
CALL FSEND(BYT»NBYTES)

CALL FSEND( '~ "’ 42)

CALL FSEND(CMD(ISEL)»1)

CALL PSEND(ETX»1)

RETURN

END

LABSIZ -- CHANGE SIZE OF LABEL
SUBROUTINE LABSIZ(IHOR,IVER)
FSD: 10/6/82

EITHER VERTICAL OR HORIZONTAL SIZE MAY BE ALTERED INDEPENDENTLY
LEFAULT = 25 FLOTTER UNITS VERTICALs 25 PLOTTER UNITS HORIZONTAL
T0 RETURN TO DEFAULT SIZEs SET IHOR<=0
SIZE REMAINS UNTIL EXFLICITLY ALTERED

CALL FSEND('"X'+2)
IF (IHOR.LE.0) GOTO 10
LINE=2XIVER
CALL MBF(IHOR,LINEsNBYTES,RYT)
CALL PSEND(BYTsNBYTES)
RETURN
END

ROTATE -- ROTATE INCREMENTAL VECTORS
SUBROUTINE ROTATE(ANGLE)

FSD! 1/4/83

ROTATE ALL SUBSEQUENT INCREMENTAL VECTORS BY ANGLE DEGREES

BYTE STR(3)

RESTORE ROTATION ANGLE TO ©
CALL PSEND('w)'s2)
ROTATE BY ANGLE DEGREES
CALL PSEND(‘w’s1)
CALL MBA(ANGLE'NBYT»S5TR)
CALL FSEND(STR/NRYT)
RETURN
END
FNMBER -~ FLOT A FLDATING POINT NUMBER

SUBRDUTINE FNMBER(IXsIY,FNUMsISWsNDEC)
FSD:1/6/83 N
PLOTS A FLOATING FOINT NUMBER IN F FORMATHI.E.»XXX.XX
LIMITATIONS:
(1) NDT USEFUL FOR VERY SMALL OR VERY LARGE NUMBERS

IXs1Y = FOSITION TO MOVE PEN TO» EITHER INCREMENTAL OR ABSOLUTE

FNUM = THE FLOATING POINT NUMBER TO PLOT

IsuW = 0 FOR ABSOLUTE MOVE TO IX»1Y$ #0 FOR INCREMENTAL MOVE

NDEC = NUMBER OF FOSITIONS BEYOND THE DECIMAL POINT TO PLOT
SEMAXIMUM NDEC = A%

NUMBERS ARE ROUNDED ACCORDING TO NDEC

BYTE ASCII(20)

IF(ISW.EQ.0) GOTO 10
CALL TIMOVEC(IXsIYs1)
6070 20

CALL MOVEC(IX»IY)
NUM=FNUM

IF(NDEC.GT.0) GOTO 21
CALL TRANS(NUMsASCIL/N)
CALL LABEL(ASCII,N9
RETURNN




N -
Kl tEoNBEC.OY . AINBEL 4 ' becsuse IHANS uses 3 Y-bute 1nhiteger
IFOW10 - 10%%NDEL
FRAC:-ARS (FNUM-NUMXIFOWIC
1FRAC-=FRAC
IF(FRAC-1FRAC.LT.. W) 1010 19
IFKAC=IFRAC+H1
IFCIFRAC.LT.{FOWL0) GOTO 24
NUM=(1ABS{NUM)+1 XIS IGN (L NUM
IFRAC=0
2% CALL TRANS(NUMASCILIYN)
CALL LABEL(ASCLIIN)
CALL LABELC o p1 >
CALL TRANSCIFRAC»ASCIIN)
TF(N.EQ.NIWFC) GOYO 3¢
NZ=NDEC-N
g 26 I=Nvr1s-1
.8 ASCITCIENZ) =ASCILI(D)
DO 29 T=1sN/7
29 ASCII(1)=-48
30 CALL LABELCASCII NLit
RETURN
END
. ADVANC -- ADVANCE FAGE
SURROUTINE AllvaNcclaliv,
ARVANC - - ADVANCE AND/OR CUT FAGE
AND SET UF FLOTTER AREA FOR NEXT FLOT
FSD:2/03/83 ’

CUTTER LDISAELEDY NO FAGE ADVANCE

CUTYTER DISABLED, 1ULL FAGE ALVANL:
CUTTER DRISABLED:, HALF FAGE ADVANCS
CUTTER ENABLEDs FULL FAGE ADVANC
CUTTER ENABLEDs HALF FAGE DVANCE

1aDy -

[l o oo N ol o Bl o i o )
Bt O

COMMON /HF7221/LUNyIERRHETX
BYTE [RYT(S)ETX(.:
G
€ ADVANCE aND CUT FAFER
IF(IADV-1)20,11510

10 IFCIADV-3)12y13914

11 CALL FSENDU ")Y4+ 540
GDTO 20

12 CALL FSENDC *)*~',4;
GGTO 20

13 CALL FSENLC " ("t 4y
GOo10 20

14 CALL FSEND( ™ (*- "y4)

20 RETURN
END

C CIRCLE -- FLOY CIRCLE OR ARC

SUBROUTINE CIRCLECIRAL'YANGLEL +ANGLEZ)
F50:9/23/80
REVISED 1/31/83 (FSD

RIGHT NOWs [T ASSU-L5S F.U. AT 200/INCH

Lt

C
C
C IT NEEDS A MORE GENERAL TECHNIQUE UF HANRLING LG RADII STEF SIZINGRXX%
c
€

INTEGER®4 IRAL
BYTE NKC(3)eNSCI) P INSC)
DATA INS/ u’' st /» RAUN/ . 0174532905/

L
t IRAD = RADIUS IN FLOTTER UNITS
c ANGLE1 - STARTING,ANGLE [N UEGKREES
L ANGLE2 = STOF ANGLE IN DEGREES
f. THE ARC WILL Bt FLOTTED

C COUNTERCLOCKWISE DIKELTION IF ANOGLE] .ANGLEZ
{ CLOCKWISE DIRECIION It ANGLEL1 ANOLLD

44




U IF ANGLEL=ANGLEZY A UIKCLE WILL BE DRAWN STARTING AT THE GIVEN ANGLE
C THE FLOTTER COMMANL MAY BE USED IF IRAD 32748,

C OTHERWISE,» AN ALGORITHM IS USED TO FLOT LINE SEGMENTS.

C

I=1
It CANGLEL.GT.ANGLED) (=2
IfF CIRAD.LTL0) GOTO S0
IF(IRAD.EQ.0) RETURN
IfF CIRALLGT.32767) GOTO 40
IRL=1RAD 'mbn routine needs 1nteder¥2 ardument
CALL FSENDCINS(I s
CALL MBENC(IRDsNEYTES)»NK)
CALL FSEND(NK/NEYTES)
CALL MBACANGLE1/NBYT,NS)
CALL FSEND(NS,NEYT)
1F (ANGLE] .EQ.ANGLED) 5070 30
CALL MEACANGLEZ2»NBYTNS)
CALL PSEND(NS)NEYT)
30 CALL FSENDC 3y 1)
RETURN
€ FOR LARGE RADII» NEED ALGORITHM:
€ SINCE FOR LARGE RADIUS» GET A RATHER FLAT CURVEs» CAN USE A LINE SEGMENT
C ENCOMFASSING A MULTIFLE OF THE PLOTTER UNIV SIZE
40 DBELTHT=50./IKAD
IF CANGLE 1 .NE.ANGLE2) GOTO 41
THETA=ANGLE 1 KRADN
THETAN=(ANGLE14360.)%RAIN
N=360.8(RADN/DELTHT) + 1
GOTO al
41 IF(L.EQ.2IMELTHT =~ PELTHT
N=(ANGLE2 -ANGLE 1 YR (RAIN/DELTHT)Y ¢+ 1
THETA=ANGLE 1 SRADIN
THETAN=ANGLE2XRADLN
4?2 CTHT=COS(THETA)
STHT=SIN(THETA)
OXADD=0.
OYADR=0.
D0 45 N-1rN-1
ARG=THETA+NRDELTH/
CTHT1=COS(ARG)
STHT1<SINCARG)
DX IRANSI(CTHT L -CTHT)
DY-IRADKCSTHTL-STHT)
TOX=0DX+SIGNC. S 1X)
IThY=DY+SIGN(.S DY)
CTHT=CTHT1
STHT=STHT1
DXALD:DXADD+(DX-IDX) 'keer track of cumulative errars
IF (ABS(DXADD) .LT.1.) GOTO 43
1DX=IUX+SIGN(1.XADI)
DXADD=DXADD-SIGNC1 ., » DIXADID
43 DYADU=DYADD+(DY-IDY )
IF (ABS (DYADD) ,LT,1.) GOTO 44 !
SGN=SIGN(1.sDYADE) i
10Y=IDY4+SGN
DYADD=DYADD-SGN
: 44 IF(IDX.EQ.0 .AND. IDY.EQ.0) GOTO 45 ,

CALL IDRAWCIDX.IDY»1)

45 CONTINUE
CTHT1=COS(THETAN)
STHT1=SIN(THETAN)
UX=1RADK(CTHT1-CTHT)
DY=IRADX(STHT1-STHT)
IOX=DX+SIGNC.5,0X)
IDY=DY+SIGNC.S5,DY)
DXADRD=DXADD+(DX-1DX)
UYADU=DYADD+LUY-LLY)
TDX=1DX+0OXADDESIGN( .5, DXADD)
IDY=IDY4+UYADG4SIGN( .Sy DYADD)
CALL IDRAWCIDX,»IDYs1)

e

t RETURN
: 50 STOF 'CIRCLE ERROK. RADIUS<O,’
o END

:
i
! {
’

! 45




2. Routines Called Internally From HPLOT




C FSDe

80

Y0

o

100
101
105
106

SUBROUTINE FSENDC(IBYT+NBYTES)
9782

COMMON /HF7221/LUNSIERRIETX
BYTE IBYT(1)

ODIMENSION IQSE(2),I0FARC(6)

IOFAR(2)=NBYTES

IOPAR(3)=0

CALL BETADR(IOFAR(1),IBYT(1))

CALL WTQIO("000410,LUN»1+»IO0SByIOPAR,IDS)
IF(IERRK.LE.0)GOTO 80

WRITECIERR»103) NBYTES» (IBYT(K)+K=1»NBYTES)
WRITE(IERRs106) (IBYT(N)sK=1+NBYTES)
IFCIDS.LT.0) GOTO 920

[FCIOSEC(L).LT.0) GOYOD 95

RETURN

WRITECIERR,100) IDNS

STOF 1

WRITE(IERK»101) IOSE(1)

STOF 2

FORMAT (' FSEND:QIO Directive Error’»I3)
FORMAT(* FSENDIQIC Write I/70 Error +IS)
FORMAT (IS /777 91019)

FORMAT(9X»10A1)

EnNl




FORMATS.FTN 2/16/83

THESE ROUTINES FROVIDE THE ALGORITHMS FOR HANDLING ALL FOSSIELE ARGUMENT
TYPES NEEDED FOR THE HF7221 COMMAND LANGUAGF.

UFDATED ON 3/2/83 TO FIX UP ERROR MESSAGES»STOF STATEMENTS, ETC.
MBF -- MULTIFLE bute FAIR FARAMETER FORMAT
SUBROUTINE MBF (NX ¢ NY/NBYTES/NF:
COMMON /HP7221/LUN)I1ERR
BYTE NF(5)

acoocOo o

IF(NX.LT.0 .OR. NY,LT.0) GOTO 5
N=NX
IF(NX.LE.NY)N=NY
TF(N.LT.256)60T0 10
IF(N.LT.2048)GOTD 14
IF(N.LT.16384)G0T0 15

S WRITE (IERRs990) NX#NY

990 FORMAT(‘ MBF! VALUE OUT OF RANGE., NX=‘,18y"’ rNY=",18)
STOF S

10 IF(N.GT.31) GOTO 13
IF(N.GT.3)GOTO 12

C ONE-BYTE FORMAT
NF(1)=NY+76+4KNX

NBYTES=1
RETURN
C TWO-RYTE FORMAI
12 NXL1=NX/2

NX2=NX-2%XNX1
NF(1)=NX1496
NF(2)=NY+32ZXNX2
NBYTES=2
GOTO 24

C THREE-BYTE FORMAT

13 NX1=NX/16
NX2=NX-16%NX1
NY2=NY/44
NY3=NY-64KNY2
NF(1)=NX1496
NF(2)=NY2+4¥NX2
NP(3)=NY3
NEYTES=2
GOTG 23

C FOUR-BYTE FORMAT .

14 NX1-=NX/128 ;
NXR=NX~-128%NX1 |
NX2=NXR/ .
NX3=NXR-2XNX2 !
NY3=NY/44
NY4=NY~-64XNY3
NF(1)=76+NX1
NE(2)=NX2
NF (3)=NY3+32KNXS
NE(4)=NY4
NEYTES=4
GOTO 22

, FIVE-BYTE FORMA?

15 NX1=NX/1024
NXR=NX~1024%XNX1

48




NXZ-NXR/16

NX3=NXK-168N&Y

NY3=NY/4094

NYR=NY~4076%NY 3

NY3a=NYR/ 44

NYS=NYR-£4%XNY4

NF{1)=964NX1

NF(Z)=NXD

NF(3) =NYJ+A4XNX3

NF(4)=NT14

NFCS)=NYS

NBYTES =Y

IFINF(S) . LELILONFIG) NF(3)+64
IF(NF(4)  LE.ILINF (A NF(4, 540
IF(NF(3)  LEV3LINFI3) HF (32444
IF(NFODYLLELILINF(2Y=NF (2442
RETURN

END

C SEN -- SINGLE RINARY NUMBER FORMAT

sy eRs Xy Beiel bl

o

—

10

FS

HUBROUTINE SENCIARGIRY 1
BYTE IRYT

IF (IARG.LT.0Q) STOF 3
TRYT=1ARG
IFCIBYT.GT.31) RETUKN
IBYT=1BYT+44

RETURN

END

MBA -- MULTIFLE-BYTE ANGLE FDRMATY

SUBROUTINE MBACTHETA'NBYTES)NF)
9/720/82

INFUT=THETAr AN ANGLE SFECIFIED IN LEGREES
IF THETA IS NOT IN RANGE [0+360)r AN ANGLE
15 USED.

BYTE NF(3)

ANGLE=THETA

IF (ANGLE.GE.Q) GOTO 2
ANGLE=ANGLE+360.

G0TD

1F (ANGLE.LT.360.)607T0 3
ANGLE=AMOD(ANGLE» 340,
NFC1) =0

IF (ANGLE.LT.180.) GOTO 10
NF(1)=8

ANGLE-ANGLE-180.
NA=(ANGLE/90.)%146384
NA1=NA/4094

NF (1) =NF(1)+NAL1496
NR=NA-4096ENAL

NHYTES=1

IF(NR.EQ.0) RETURN
NA2=NK/64

NAJ-NR-448NND
[F(NA3.£EQ.0) GOTO 20
NRYTES=NEYTES+1

NF (3)=NA3
IF(NA3.LE,31INF{3)-NF(3)4+44
NF (2)=NA2
IF(NA2.LE.JLINF2)-NF(2)444
NBYTES=NBYTES+]

RETURN

FND

(REAL NUMEERK).
IN THIS RANGF




€ MEN ~- MULI1IFLE-BYTE NUMBER FORMAT
SUBROUTINE MEN(IARG/NEYTLS,NF)
C FSLt 9720/82

COMMON /HF7221/LUNs IERRETX
BYTE NF(3)sETX(D)

IF(IARG.LT.Q0) GOTO 10
IF(IARG.LT.16) GOTO 1§
IF(IARG.LT.1024) GO0 2
60710 3

10 IF(IERR.GTY.0) WRITE(IERK+900)1ARG
STOF 8

. ONE-RYTE FORMAT
NBYTES=1
NF(1)=]1ARG+96
RETURN
TWO-BYTE FORMAT
NRYTES=2
NN1=1ARG/ A4
NF(2)=IARG-64%NN1
GOTO 12
THREE-EYTE FORMAT
NBYTES=3
NN1=IARG/ 4096
NR-IARG-4096%NNI
NE(2Q) ‘NR/ 54
NF(3)=NR-64%NF (D)
TF(NF(3)Y.LE.31) NF(Z:=NF(3)+64
12 IF(NF(2),LE.31) NF(2Y:NF(2)+44
NE (1) =NN1496
RETURN

-

S e

[P R e]

Y00 FORMAT(’ »x%x ERROR IN MEN! ARG.OUT OF RANGE = ",I8)

ENT
. FME -- FAIR OF MULTIFLE BYTE NUMRKERS
SUBROUTINE FME(NTsN2Z/NRYTESNF)
C FSDi9s22/82

COMMON /HF7221/LUN» IERRSETX
EYTE ETX(2/»NF (6
DIMENSION NX(2)

(C FOLLOW SAME FROCEUURE FUR X AND Y EXCEFIT THAT FLAG CHANGES

=0
N=0
IFL=64
NX(1)=N1
NX(2)=ND
1 L=bL+1
IF(L-2)4,3»2
2 NBYTES=r
RETURN
IFL=32
IF(NX(L).LT.0) GOTO 5
IFCNX(L). L T.v16) GOTO 11
IF(NX{L)Y . LT.512) GOTO 21
TF(NX(L).LT1.16384) GOTO 31
IF (IERR.BT.0, WRITE(IERR»200) NX(L)
200 FORMAT(’ x&x ERROK IN FMK:! NX OR NY 0OUT
STOF 6

S

] IF (NX(L),GE.-16) GOTO 10
TE(NXC(LY.GE.-512) GOTGL ¢
1F (NX(L).GE.~16384) GOTOD 30
IFCIERR.GT.0) WRITECIERRy?00» NX(4. -
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vy 18)




Sk 6
LOONE-BYTE 4V ORLA

Y} NX(L NX(L:+32
11 [N NS
NECR D NY L)Y +1FL
6010 1
L TWU-BYTE FORMNI
20 NX (L2 NX(L)+10.24
Jl NXL: WXLy 3
NS NX(Ly-324NX.
h=K+1
NECN) NX1+IFi
oK
MECR ) NKIHIHL
GOTO
. THREE-RYTE FORMNI
kLY NXCLT NXCLY DS 754
31 NXL NXL o329

NXRONX (L) -1y aniy
NAC:NYR/ 3D

XE O NXK -3 %N
[ S O
ME Gy L4 I
ot
NEAORD THALHTF
BoONE
MECR 2 NS SS LR
(RTINS VAT

By
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C TRANS -- TRANSLATE INTEGER INTO FRINTABLE CHARACTEKS
SUBROUTINE TRANSCINT,ASCrNA) i
€ FSDi9/27/82

BYTE ASC(1)

INTEGERX2 INT
INFUT IS A 16 BIT INTEGER IN THE RANGE [-32747s+327671
OUTFUT 1S AN ARRAY OF ASCII BYTES 1 TO & ELEMENTS IN LENGTH

N eRe

ISW=0
K=0
NN1=INT
IF(INT)10+5520
ARGUMENT IS 0
NA=1
ASC(1)=48
RETURN
C ARGUMENT IS NEGATIVE
10 ASC(1)="-"
K=1
NN1=-NN1
C ARGUMENT IS5 FOSITIVE
20 00 235 IEXP=4,0r-1
IFTEN=10XXIEXF
NN2=NN1/IFTEN
IF(NN2.EQ.0 .AND. ISW.EQ.Q) GOTO 25
K=R+1
ISW=1
ASCI{K)=NN2+48
NN1=NN1-NN2XIFTEN
25 CONTINUE
NA=K
RETURN
EnD

[0 ov}




APPENDIX B

ARGUMENTS IN COMMON AREA

All HPLOT routines reference the named COMMON area HP7221,

The program statement is:

COMMON/HP7221/LUN, IERR, ETX

where
LUN = logical I/0 unit for the plotter
TERR = logical I/0 unit for error messages from HPLOT routines
ETX = default string terminator in hi-order byte, lo-order byte

used for padding only
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APPENDIX C

ERROR MESSAGES

1. ERROR MESSAGES FROM HPLOT

Error Stop # Originating Routine

PSEND
PSEND
SBN
MBP
PMB
MBN
DASHL

WO WN

- CIRCLE

Cause of Error

QIO Directive Error
QL0 Write Error
Argument <0
Argument>16384 or <0
Argument out of range
Argument >3 2768

Number of dashes or
spaces in dashed line
pattern exceeds 8.
Radius of circle cannot
be negative.

2. ERROR MESSAGES FROM PLOTTER MICROPROCESSOR

When the HP7221T Error Light turns on, the plotter is ready to

send an error message to the user.
turn the plotter off.

To see this meassage, do not
Terminate or abort the rum if still in

progress and run ERDUMP, the program listed on the following page.

ERDUMP returns three parameters to the user terminal, as

indicated below:

ITYPE = Error type of most recent error. This
is an integer €[0,99]. See the HP
manual, Appendix C, for an explanation
of the error types.

IBYTE = Instruction code or parameter which
caused the error.

NERR = Number of errors since PLOTS was called.
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0 ERDUMF ~- QUTFUT ERKOR LINFURMATIOM FHU
., FSDi3/0/83
(

r.
CUMMON /HP/7221/10UNITyIRUNLIISETY
IOUNIT -1
LALL ASSIGN{IDUNIT» YTZ: »4)
CALL FSENDC > 1)

CALL FSEND(27,1)
CALL =SENDC ,( »2) ‘e sure
CALL FSENDL27, 1)
CALL FSENDC(’E v
KEADLD (IQUNIT»%) [{V7FEsIERYTE /NERK
TYFE %y "ERROR TYFE -’ »ITYFEy”
$ ‘ $# ERRORS=’ s NERIK
STOF
ENU

M PLUNTER

rlotter 1¢ wl1ll on

FARAMETER - " » 1BYTL







